In the present paper, new analytical solutions for the space-time fractional (2+1)-dimensional asymmetric Nizhnik-Novikov-Veselov (ANNV) equations are obtained by using the simplified tan( φ (ξ ) 2 )-expansion method (SITEM).
in [26, 27] , respectively. In this paper, we obtain new analytical solutions of the space-time fractional (2+1)-dimensional ANNV equations by using SITEM.
Description of the conformable fractional derivative and its properties
For a function f : (0, ∞) → R, the conformable fractional derivative of f of order 0 < α < 1 is defined as (see, for example, [28] )
Some important properties of the the conformable fractional derivative are as given follows:
).
Analytic solutions to the conformable space-time fractional ANNV equations
Conformable space-time fractional ANNV equations are given in the following form [8, 9] 
Eqs.(3.1)-(3.2) were first derived by Boiti et al. [29] which may be considered as a model for an incompressible fluid. Let us consider the following transformation
where k, m, n are constants. Substituting (3.3) into Eqs.(3.1)-(3.2) we obtain the following differential equations
Integrating of Eqs.(3.4)-(3.5) with zero constant of integration and eliminating V , we have
Let us suppose that the solution of Eq.(3.6) can be expressed in the form
Here φ (ξ ) satisfies the following ordinary differential equation
a, b, c, A k (0 ≤ k ≤ N) and B k (1 ≤ k ≤ N) are constants to be determined. The solution of Eq. (3.8) has been given in [27] . Substituting Eq.(3.7) into Eq.(3.6) for p = 0 and then by balancing the highest order derivative term and nonlinear term in result equation, the value of N can be determined as 2. Therefore, Eq.(3.7) reduces to
Substituting Eq.(3.9) into Eq.(3.6) and collecting all the terms with the same power of tan( φ 2 ), we can obtain a set of algebraic equations for the unknowns A 0 , A 1 , A 2 , B 1 , B 2 , k, m, n:
Solving the algebraic equations in the Mathematica, we obtain the following set of solutions:
For b = c and a = 0, we have
For ∆ > 0 and b = c, we obtain
(3.10)
For ∆ < 0 and b = c, we have For ∆ < 0 and b = c, we have
(3.11) 3 : For b = c and a = 0, we obtain
For ∆ > 0 and b = c, we have
For ∆ < 0 and b = c, we have
(3.12)
where ξ = −∆m 3 t α α + m x β β + n y θ θ , ∆ = a 2 + b 2 − c 2 . From the formula V (ξ ) = m n U(ξ ), v(x, y,t) can be computed. The solutions u 2 (x, y,t), u 5 (x, y,t), u 6 (x, y,t) and u 10 (x, y,t) of the Eqs.(3.1)-(3.2) are simulated as traveling wave solutions for various values of the physical parameters in Fig.3.1-Fig.3 
Conclusion
In this paper, the conformable space-time fractional ANNV equations have been solved by using the simplified tan( φ (ξ )
2 )-expansion method (SITEM). Simulations of the kink wave, solitary wave and periodic wave solutions of the conformable space-time fractional ANNV equations have been obtained. Note that SITEM has been applied to the Kundu-Eckhaus equation for the parameter p = 0 in [26] and Konopelchenko-Dubrovsky equations for the nonzero parameter p in [27] . To our knowledge, conformable fractional ANNV equations have been solved for only time fractional case. In our work, SITEM has been applied to both space and time fractional ANNV equations.
